The novel pyrrolo-1,5-benzoxazepine, PBOX-15, synergistically enhances the apoptotic efficacy of imatinib in gastrointestinal stromal tumours; suggested mechanism of action of PBOX-15.
The C-KIT receptor tyrosine kinase is constitutively activated in the majority of gastrointestinal stromal tumours (GIST). Imatinib (IM) a selective inhibitor of C-KIT, is indicated for the treatment of KIT-positive unresectable and/or metastatic GIST, and has tripled the survival time of patients with metastatic GIST. However, the majority of patients develop IM-resistance and progress. Although IM elicits strong antiproliferative effects, it fails to induce sufficient levels of apoptosis; acquired IM-resistance and disease recurrence remain an issue, a more effective drug treatment is greatly needed. We examined the effect of a novel microtubule-targeting agent (MTA), pyrrolo-1,5-benzoxazepine (PBOX)-15 in combination with IM on GIST cells. PBOX-15 decreased viability and in combination with IM synergistically enhanced apoptosis in both IM-sensitive and IM-resistant GIST cells, decreased the anti-apoptotic protein Mcl-1, and enhanced activation of pro-caspase-3 and PARP cleavage. The combination treatment also led to an enhanced inhibition of C-KIT-phosphorylation and inactivation of C-KIT-dependent signalling in comparison to either drug alone; CDC37, a key regulator of C-KIT in GIST was also dramatically decreased. Furthermore, PBOX-15 reduced CKII expression, an enzyme which regulates the expression of CDC37. In conclusion, our findings indicate the potential of PBOX-15 to improve the apoptotic response of IM in GIST cells and provide a more effective treatment option for GIST patients.